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(54) ENTERTAINMENT DEVICE, INFORMATION PROCESSOR, AND PORTABLE RECORDER 



(57) The present invention provides an information 
processing unit capable of controlling reading and writ- 
ing operations even when the capacity of a portable stor- 
age device is changed, a portable storage device con- 
trolled by the information processing unit, and an enter- 
tainment apparatus. 

The entertainment apparatus has a memory card 
100, and an information processing unit 200 to which 



the memory card 100 is detachably connected. The 
memory card 100 is provided with a flash ROM 140 in 
which the size of a page of data capable of being read 
and written at a time are determined in advance, iden- 
tification information 142 and an ROM size table 121. 
The information processing unit 200 is adapted to obtain 
page size-indicating information from the memory card, 
and control in accordance with the page size the reading 
and writing of data with respect to the flash ROM 140. 
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Description 

TECHNICAL FIELD 

[0001] This invention relates to an entertainment ap- 5 
paratus, an information processing unit used therefor, 
and techniques concerning a portable storage device 
fixed detachabty to the information processing unit, and 
more particularly to input and output control techniques 
for the information processing apparatus and the porta- io 
ble storage device. 

BACKGROUND ART 

[0002] In an entertainment apparatus comprising an '5 
information processing unit and a memory card capable 
of being attached to and detachable from the informa- 
tion processing unit, the memory card serves as an ex- 
ternal storage for the information processing unit. The 
memory card is provided with a flash ROM, a control 20 
circuit, a clock generating circuit and a connecting ter- 
minal. When the memory card is connected to the infor- 
mation processing unit, the former communicates with 
the latter through the connecting terminal. The control- 
ling of the communication and read write operations for 25 
the flash ROM are carried out by the control circuit. The 
data which the information processing unit desires to 
store in the memory card and the like are stored in the 
flash ROM by a unit of file. 

[0003] The read write operations for the flash ROM 30 
are carried out by a page of predetermined size. The 
information processing unit cannot read and write over 
one page of data in one action out of and in the memory 
card. 

35 

DISCLOSURE OF THE INVENTION 

[0004] The size of a page are determined usually in 
accordance with the capacity of the flash ROM as a 
whole. Therefore, when a read write control program for *o 
the information processing unit is developed for a flash 
ROM of a specific capacity, a flash ROM of some other 
capacity becomes unable to be utilized by the program, 
and the extendability becomes low. Namely, when the 
capacity of the flash ROM of the memory card is « 
changed in the future, it becomes necessary to correct 
the control program. Even when the capacity of the flash 
ROM is increased with the control program used without 
being corrected, there is the possibility that the in- 
creased portion of the capacity of the flash ROM cannot so 
be sufficiently utilized. 

[0005] The present invention has been made in view 
of these circumstances, and provides an information 
processing unit the write read operations of which can 
be controlled even when the storage capacity of a port- 55 
able storage device is changed, a portable storage de- 
vice controlled by the information processing unit, and 
an entertainment apparatus. 
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[0006] According to a first embodiment of the present 
invention, the entertainment apparatus comprising a 
portable storage device, and an information processing 
unit to which the portable storage device is detachabty 
connected, 

the portable storage device being provided with: 

a storage member in which a size of a page out of 
and in which data can be read and written by one 
processing operation are pre-determined, and 
a holding member for holding information capable 
of identifying the page size, 

the information processing unit being provided 

with: 

a control member for controlling the reading and 
writing of the storage member on the basis of the infor- 
mation held in the holding member. 
[0007] According to a second embodiment of the 
present invention, the information processing unit de- 
tachabty connected to a portable storage device, 

the portable storage device being provided with: 

a storage member in which a size of a page out of 
and in which data can be read and written by one 
processing operation are pre-determined; and 
a holding member for holding information capable 
of identifying the page size, 

the information processing unit comprises: 

a means for obtaining the information indicating 
page size to be identified by page size-identifiable 
information; and 

a means for giving instructions to carry out read 
write operations to the storage member, 

wherein; 

the instruction-giving means gives instructions to 
keep the page size of data to be read and written by one 
processing operation not higher than the page size. 
[0008] According to a third embodiment of the present 
invention, the portable storage device connected de- 
tachabty to an information processing unit, comprises: 

a storage member in which a size of a page out of 
and in which data can be read and written by one 
processing operation are pre-determined, 
a holding member for holding information capable 
of identifying the page size; and 
an instruction executing member for receiving in- 
structions from the information processing unit and 
executing the instructions, wherein: 

the instruction executing member outputs the 
page size-identifiable information with refer- 
ence to the holding member when the instruc- 
tion executing member receives a page size in- 
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quiring instructions; and 
executes inputs and outputs information into 
and from the storage member when the instruc- 
tion executing member receives input-output 
instructions for the storage member. 5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] 

w 

Fig, 1 is a sketch drawing of the information 
processing unit and memory card according to the 
present invention; 

Fig. 2 is a construction diagram of hardware of the 
information processing unit and memory card ac- « 
cording to the present invention; 
Fig. 3 is a functional block diagram of a main con- 
troller in the information processing unit according 
to the present invention; 

Fig. 4 is a functional block diagram of a control cir- 20 
cuit in the information processing unit according to 
the present invention; and 
Fig. 5 is a flow chart of the procedure for command 
generation and analysis. 

25 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0010] Hereinafter, modes of embodiments of the 
present invention will now be described with reference 
to the drawings. 30 
[001 1 ] In the following modes of embodiments, an in- 
formation processing unit capable of playing a game, 
reproducing images and sounds, and communicating 
with some other device and the like, and a memory card 
which can be attached to and removed from the infor- 35 
mation processing unit will be described as examples. 
[001 2] When a game played by using the information 
processing unit is, for example, interrupted, the 
progress of the game made theretofore is written in the 
memory card and stored as data. The game can be re- 40 
sumed and continued from the condition at the point of 
the interruption of the game by using the data on the 
operational progress and the like. 
[0013] Fig. 1 is a sketch drawing showing a memory 
card 1 00 and an information processing unit 200 of this 45 
mode of embodiment. The memory card 100 is put into 
a memory card inserting hole 260 provided at the front 
of the information processing unit 200. Besides these 
members, a controller (not shown) and a TV monitor (not 
shown) are connected to the information processing unit so 
200, and the resultant product as a whole is formed as 
an entertainment apparatus 10. The controller is con- 
nected by inserting a plug joined to a cable (neither of 
which is shown) into a connector inserting hole 270. 
[0014] Fig. 2 is a construction diagram of hardware of 55 
the memory card 100 and the information processing 
unit 200 of this embodiment. 

[0015] The memory card 1 00 is provided with a con- 
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necting terminal 110, a control circuit 120, a dock gen- 
erating circuit 1 30, a flash ROM 1 40, and a housing 1 50 
(refer to Fig. 1 ) holding these parts therein. 
[0016] When the memory card 100 is put into the 
memory card inserting hole 260 of the information 
processing unit 200, the connecting terminal 110 con- 
tacts the connecting terminal 210 of the information 
processing unit 200, and is electrically connected there- 
to. The control circuit 120 comprises, for example, a 
gate array (gate arrays), and retains an ROM size table 
121 which will be described later. The dock generating 
circuit 130 generates a dock signal for operating the 
memory card. The flash ROM 1 40 stores the information 
sent from the information-processing unit 200 by a unit 
of each file. Because of its nature, the flash ROM 140 
can be read and written in by a unit of data, called page, 
in one process. Accordingly, when the size of one file 
exceeds it of one page, the file is stored in plural pages. 
The size of the page is determined in accordance with 
the capacity of the flash ROM 140. In a predetermined 
region of the flash ROM 1 40, a file management system 
141 and an identification number 142 of the ROM are 
stored. The file management system 141 stores infor- 
mation concerning the condition of use of the flash ROM 
140. For example, the file management system 141 
stores in a corresponding manner an address of the 
flash ROM 140 and a name of file stored in the address. 
The identification number 142 is a number peculiar to 
the flash ROM 1 40 mounted on each memory card. With 
reference to this identification number 142 and the in- 
formation in the ROM size table 121 , the capacity of the 
flash ROM 140 and a page size can be determined. 
[0017] The information processing unit 200 is provid- 
ed at least with a connecting terminal 210, a power 
source circuit 220, a main controller 230, an external 
storage device 240 and a disk drive 250. The main con- 
troller 230 is provided at least with a CPU 231 and a 
main memory 232. The power source circuit 220 sup- 
plies electric power to the information processing unit 
200 and memory card 1 00. 

[0018] A functional block of the main controller 230 
will now be shown in Fig. 3. 
[0019] The main controller 230 is provided at least 
with a memory card management unit 300 for managing 
the memory card, and an application execution function 
(which will hereinafter be referred to as "AP") 400 at- 
tained by executing an application program. The mem- 
ory card management unit 300 receives a demand from 
the AP 400, and manages an input into and an output 
from the memory card 1 00. The AP 400 sends to the 
memory card management unit 300 commands for 
reading and writing data by a unit of file. 
[0020] The memory card management unit 300 is fur- 
ther provided with a command generating member 301 , 
a communication control member 302 and a file man- 
agement system table 303. 

[0021] The file management system table 303 is 
formed by loading the file management system 141 of 
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the memory card 100 thereinto. The loading of the file 
management system 141 is done when the information 
processing unit 100 accesses the memory card 100 for 
the first time after the memory card 100 is inserted into 
the information processing unit 200. While the memory 
card 100 is inserted in the information-processing unit 
200, the already-made file management system table 
303 is utilized. When the memory card 100 is once re- 
moved and then re-inserted, the file management sys- 
tem table 303 is re-loaded. The file management system 
141 contains information peculiar to each memory card. 
Therefore, accessing the flash ROM on the basis of a 
file management system for some other memory card 
may destroy the data in the flash ROM 140. The with- 
drawing and inserting of the memory card, for instance, 
can be detected by providing a switch in the vicinity of 
the memory card inserting hole 260. 
[0022] The command generating member 301 issues 
a command for obtaining information of the page size 
and a command for accessing the flash ROM 140. The 
command for accessing the flash ROM 1 40 is generated 
after receiving a command for reading and writing infor- 
mation by a unit of file from the AP 400. 
[0023] The command for obtaining the page size is 
issued simultaneously with the loading of the file man- 
agement system 141. The obtained information of the 
page size is held in the command generating member 
301. 

[0024] The command for accessing the flash ROM 
140 includes three subcommands, namely, a subcom- 
mand for setting an address out of and in which data are 
read and written on the flash ROM 1 40, a subcommand 
for transmitting and receiving data to be read and written 
to and from the flash ROM 140, and a subcommand for 
executing the writing of data in the flash ROM 140, or 
finishing the reading of data. 
[0025] In order to generate the address setting sub- 
command, the command generating member 301 ob- 
tains an address with reference to the file management 
system table 303. In order to generate the transmission 
and reception subcommand, the command generating 
member 301 generates the subcommand by a unit of 
file when the size of the file to be read and written do 
not exceed page size. When the size of the file to be 
read and written exceed the page size, the command 
generating member 301 divides the file so that the size 
of the data to be read and written by one process be- 
come not larger than the page size. The command gen- 
erating member 301 then generates a transmission and 
reception subcommand. Namely, when the size of a file 
to be read and written exceeds the page size, file read- 
ing and writing instructions are given in a plurally divided 
manner. This is based on the nature of the flash ROM 
140 which can be read and written data only by a page 
as a unit of data. 

[0026] The communication control member 302 con- 
trols the communication with the memory card 1 00. 
[0027] A functional block diagram of the control circuit 



120 will now be shown in Fig. 4. 

[0028] The control circuit 1 20 is provided at least with 
a communication control member 501, a command 
analysis member 502, a buffer 503 and a read write con- 

5 trol member 504. The communication control member 
501 receives commands and the like from the informa- 
tion processing unit 200, and returns the page size of 
the flash ROM 140, the results of a process, and the 
data read out and so on. The command analysis mem- 

10 ber 502 analyzes the commands received, and outputs 
an address setting instruction and a read write instruc- 
tion, which are to be sent to the flash ROM 140, to the 
read write control member 504. The command analysis 
member 502 further obtains the identification number 

'5 142 through the read write control member 504. The 
command analysis member 502 identities the page size 
of the flash ROM 1 40 on the basis of the ROM size table 

121 and outputs the page size of the flash ROM 140. 
The buffer 503 temporarily stores the contents of the da- 

20 ta to be read and written . The read write control member 
504 controls the reading and writing of data out of and 
in the flash ROM 140. 

[0029] In this embodiment, the control circuit 120 is 
formed of gate arrays, so that the function of the control 

25 circuits is all attained by hardware logic. This function 
can also be attained by software by providing the mem- 
ory circuit with a microcomputer. 
[0030] The operation of the memory card 1 00 having 
the above-described construction and information- 

30 processing unit 200 will now be described. 

[0031 ] Fig. 5 shows the procedure for generating and 
analyzing of commands. First, as preprocessing for gen- 
erating commands, the command generating member 
301 loads the file management system 1 41 and obtains 

35 the page size from the memory card 1 00 with which the 
communication control member 302 communicates 
(S201 ). In this condition, the memory card management 
unit 300 becomes able to receive commands from the 
AP 400. The command generating member 301 then 

40 becomes on standby for receiving a command from the 
AP 400 (S202). 

[0032] When the AP 400 issues a command for read- 
ing or writing data with respect to the memory card 1 00, 
the command generating member 301 receives the 

45 command. The command generating member 301 as- 
certains whether the memory card 100 has been re- 
placed or not. When the memory card is replaced, the 
communication control member 302 re-loads the file 
management system and re-obtains the page size 

so (S203 and S204). 

[0033] The command generating member 301 ob- 
tains an address to be accessed of the flash ROM 140 
with reference to the file management system table 303. 
The command generating member 301 generates an 

55 address setting subcommand. The generated address 
setting subcommand is sent to the memory card 100 
through the communication control member 302 (S205). 
In the memory card 100, the communication control 
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member 501 receives the command. The command 
analysis member 502 sets the address of the flash ROM 
140(S101). 

[0034] When the size of the data to be read and writ- 
ten is larger than the page size, the command generat- 
ing member 301 determines the size of the data proc- 
essed by one access, in such a manner that the size of 
the date become not larger than the page size (S207). 
[0035] The command generating member 301 gener- 
ates a transmission and reception subcommand to be 
transmitted to the memory card 100, and transmits a 
transmission and reception command thereto through 
the communication control member 302(S208). The 
memory card 1 00 receives the transmission and recep- 
tion subcommand. The command analysis member 502 
executes the accumulation of data on the buffer 503 or 
the reading of data out of the flash ROM 1 40 on the basis 
of the content of the command (S1 02). When data to be 
read and written still remain, the steps S206-S208 are 
repeated (S209). 

[0036] When the data to be read and written run out, 
the subcommand generating member 301 generates an 
execution subcommand, and transmits (S21 0) the exe- 
cution command. 

[0037] In the memory card, the following processing 
operations are carried out respectively in accordance 
with the execution subcommand. 
[0038] In order to write data, the data stored in the 
buffer 503 are written into the flash ROM 140 in accord- 
ance with the execution subcommand. As a result, the 
content of the flash ROM 140 is updated. In order to read 
data, the reading out data from the flash ROM 140 is 
finished. Namely, a series of processing operations in- 
cluding reading and writing operations are completed in 
accordance with the execution subcommand. 
[0039] According to this embodiment described 
above, it is possible to access the flash ROM reliably 
even when the page size of the flash ROM mounted on 
the memory card is different. 
[0040] According to the present invention, it is possi- 
ble to provide an information-processing unit capable of 
controlling reading and writing operations even when 
the capacity of a portable storage device is changed, a 
portable storage device controlled by the information 
processing unit, and an entertainment apparatus. 

Claims 

1 . An entertainment apparatus comprising a portable 
storage device, and an information processing unit 
to which said portable storage device is detachably 
connected, 

said portable storage device being provided 

with: 

a storage member in which a size of a page out 
of and in which data can be read and written by 



one processing operation are pre-determined, 
and 

a holding member for holding information capa- 
ble of identifying the page size, 
5 said information processing unit being provided 

with: a control member for controlling the read- 
ing and writing said storage member on the ba- 
sis of the information held in said holding mem- 
ber. 

w 

2. An information processing unit detachably connect- 
ed to a portable storage device, 

said portable storage device being provided 

with: 

15 

a storage member in which a size of a page out 
of and in which data can be read and written by 
one processing operation are pre-determined, 
and 

20 a holding member for holding information capa- 

ble of identifying the page size, 

comprising; 

a control member for controlling the reading 
25 and writing said storage member on the basis of the 
information held in said holding member. 

3. An information processing unit detachabfy connect- 
ed to a portable storage device, 

30 said portable storage device being provided 

with: 

a storage member in which a size of a page out 
of and in which data can be read and written by 
35 one processing operation are pre-determined, 

and 

a holding member for holding information capa- 
ble of identifying the page size, 

40 comprising; 

a means for obtaining from the portable storage 
device the information-indicating page size to 
be identified, by page size-identifiable informa- 
45 tion, and 

a means for giving instructions to carry out read 
write operations to the storage member, 

wherein; 

so said instruction-giving means gives instruc- 

tions to said storage member to read and write the 
whole data, when the size of said whole data to be 
read and written are not larger than the page size 
determined by the page size indicating information 

55 obtained by said obtaining means. 

4. The information processing unit according to Claim 
3, wherein: 
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said instruction-giving means divides said 
whole data to be read and written, when the size of 
said whole data exceeds said page size determined 
by said page size indicating information, into size 
not exceeding said page size, and gives instruc- 5 
tions to said storage member to carry out read or 
write operations by each divided data. 

A portable storage device connected detachably to 
an information processing unit, comprising: io 

a storage member in which a size of a page out 
of and in which data can be read and written by 
one processing operation are pre-determined, 
and 15 
a holding member for holding information capa- 
ble of identifying the page size; and 
an instruction executing member for receiving 
instructions from said information processing 
unit and executing the instructions, 20 

wherein; 

said instruction executing member outputs the 
page size-identifiable information with refer- 25 
enceto said holding member when said instruc- 
tion executing member receives a page size in- 
quiring instructions, and 
executes inputs and outputs information into 
and from said storage member when said in- 30 
struction executing member receives input-out- 
put instructions for said storage member. 

The portable storage device according to Claim 5, 
wherein: 35 

said page size identifiable information is infor- 
mation for identifying said storage member, and 
page size information prepared to correspond 
said identifying information to said page size, 40 
said instruction executing member determines 
said page size on the basis of the identifying 
information and said page size information. 
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